histamine (5-6 mg/ml v 18 1 mg/ml) than symptomless farmers; all these differences were significant (p < 0-01).
ASSOCIATION BETWEEN VARIABLES
The reporting of any work related respiratory symptom (shortness of breath, wheezing, or dry cough) was significantly associated with current smoking (odds ratio 2 2, 95% confidence limits 1 1-4-4), pig farming (odds ratio 11-4, 41-31-7), PC20 histamine <32 mg/ml (odds ratio 3 8, 2 0-7 6), and low FEV, defined as an SFEV, of less than -1 (odds ratio 3 4, 1 5-7 7) but not with age (<40, >40 years) (odds ratio 1 1, 0-9-1 2). Current smoking, low FEV,, and a PC20 histamine value of 32 mg/ml or less were all significantly associated with each other (p < 0-05).
Because of the interrelation between variables some of the associations between symptoms and pig farming, smoking, and bronchial Eighty seven (48%) of the 181 farmers had a PC20 histamine value of 32 mg/ml or less and this was significantly associated with smoking, low FEVI, and older age (p < 0 05). Multiple linear regression analysis using two regression models was performed with log PC20 as the dependent variable (table 5) . Age, years in pig farming, and number of pack years were all significantly associated with bronchial reactivity (model 1). With lung function (SFEV1) included in the analysis (model 2) age and number of pack years were still significant predictors but not years in pig farming. SFEV, was by far the most important factor associated with log PC20 histamine.
Discussion
The study population was a random sample ofa well defined group of farmers. With the criteria used the study population would for socioeconomic reasons consist of younger farmers with medium sized and large farms. This procedure was used instead of random sampling of all farmers as this would include a proportion of elderly farmers, part time farmers or farmers wvith small farms. Every year a large number of these farmers leave their farms. The results of this study confirm and extend the results of earlier studies. The high Age (y) In a cross sectional study8 pig farming was significantly associated with a low FEV, but a stratified sampling technique was used and the association could only be seen in farmers with symptoms. Furthermore, the mean age of the farmers was high (58 years) and many had worked under conditions not representative of modern farming. The rate of decline in FEV, ( as assessed from the cross sectional data) due to age in this study (32 ml/year) was very similar to the rate of decline indicated by the regression equation for the European predicted values (29 ml/year)9 and similar to the age dependent decline (40 ml/year) found in a study of 428 English farmers.'7 The additional rate of decline associated with smoking (23 ml/ pack year) was also close to that found in other studies.'8 The additional rate of decline in FEV, associated with pig farming (12 ml/year) was similar to that found in a longitudinal study of 556 industrial workers, in whom dust exposure caused a 10-20 ml/year decline in addition to the age and smoking related decline. '9 In grain workers, whose exposure conditions may be more like those of farming than of industry, exposure to grain dust was associated with a decline in FEVy similar to or somewhat smaller than that caused by smoking, and this effect seemed to be additive to that of smoking. 20 Pig farmers2' and grain workers22 have a decline in FEV, during a work shift and a six year follow up study23 showed that 10% of grain workers had an annual decline in FEV, of over 100 ml/year. This severe decline was associated with bronchial hyperreactivity and exposure to dust concentrations above 5 mg/ m3.
In this study PC20 histamine values of 32 mg/ ml and below defined bronchial hyperreactivity. This definition is arbitrary but the concentration of 32 mg/ml histamine represents the highest concentration that can be used with this method without intolerable side effects from histamine (hoarseness, cough, and flushing). Population studies2425 have shown that only 10-20% of a random population sample have a 20% fall in FEV, with acceptable doses of histamine and that the percentage of the population with a positive response to histamine challenge increases with age and smoking. The lowest prevalence of subjects with a positive response was found in non-smoking individuals aged 35-54 years.25 Given the mean age and the low prevalence of smoking, our study strongly suggests that farmers have increased levels of bronchial reactivity. The close association between bronchial hyperreactivity and respiratory symptoms has been found in population studies26 and in workers exposed to dust27 and the association of a positive response in the histamine test with older age and smoking agrees with the results from population studies.26 Bronchial reactivity was strongly influenced by SFEV,, and when correction was made for this age and pack years were significant predictors of log PC20 whereas number of years in pig farming was not. Bronchial reactivity has been reported to be an independent predictor of decline in FEV,,28 but because it was considered a response variable like FEV1 itself it was not included in the regression analysis of FEV,.
The mean decline in FEVy of 12 ml per year of pig farming may seem low. Thirty years of exposure would amount to a decline of 360 ml, compared with an age related decline in FEVy of about 1000 ml in the same time. The crucial questions about these findings are whether they would be confirmed in a longitudinal study and whether some farmers will show a much steeper decline in FEV1 than most as a result of work in dusty pig rearing units. In a previous study only farmers with symptoms had evidence of impaired lung function.8 A group of symptomless farmers (mean age 52 years) still had a normal mean FEV, and no one was below the lower 95% confidence limit for predicted values, whereas symptomatic farmers (mean age 58 years) had severe airways obstruction. This has implications for diagnosis and control of respiratory disease in farmers. Work in pig rearing units should be considered a pulmonary health hazard and some farmers will probably develop appreciable airways obstruction. Symptoms of chronic bronchitis and work related symptoms of shortness of breath, wheezing, and persistent dry cough should lead to clinical assessment and measurement of lung function so that airways obstruction is detected at an early stage.
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